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Specification 

1. Title of Invention 
Preparation of silicic acid 

2, Claim 

A method of preparing silicic acid characterised in that silicic acid raw material is melted in 
a melting furnace constructed with walls of fire-proof material, the molten silicic acid is 
removed from the bottom of the furnace and drawn continuously into a rod and in that cold 
water is sprayed onto the silicic acid rod, which has the fire-proof material melted onto its 
superficial layer, cracking and removing this superficial layer. 


3. Detailed DescHptidn of th^p^entioa 

(Industrial field) 

The present invention relates to a method of preparing silicic acid in which the silicic acid is 
drawn continuously in a rod from a furnace and the fire-proof material adhered to its surface 
removed to obtain a silicic acid rod with high purity. 
(Prior art) 

Various techniques of producing silicic acid rods have been developed, including that 
described in JP 61-178415 (A), which is shown in Figure 3 below. 

In the production method used with the equipment shown in Figure 3, raw materials such as 
quartz and silica are melted in a fimiace 1 at a high temperature, the molten silicic acid 4 is 
drawn from the bottom of the furnace 1, supported by belts 6 and 7, into a rod 5. When 
hardened, rod 5 is cut into specified lengths by cutter 11. 
(Problems the invention aims to solve) 

However the method of the prior art involves the following type of problems. When the 
molten silicic acid is drav^Ti from the bottom of the furnace, since the viscosity of the molten 
silicic acid is very high, it detaches and carries with it part of the fire proof material of the 
furnace and this is melted onto the surface of the rod. The silicic acid rod may be used for IC 
sealant<??> materials, fire-proof materials, as a raw material for high-grade glass, for lost- 
wa.x coating, catalysts, cosmetics etc. When the application is for IC sealants<??>, in 
particular, a purity of at least 99.9% is required and it is a condition that it contains no 
contaminants. One such contaminant is zirconia. A content of zirconia as low as a few ppm 
disqualifies the materials from being used as an IC sealant. However, since the temperature 
of the silicic acid furnace is high, 2000^2200''C, zirconia bricks are used as firebricks and 
some admixture of zirconia is unavoidable. Because of this, in the prior art the fire proof 
material is removed from the surface of the silicic acid rod using a diamond grinder after the 
rod has been cut up but, since silicic acid is hard, it is difficult to grind away all of the layer 
into which the fire-proof material has settled. Accordingly, after some of this has been 
removed, it has to be pulverised in a pulverisation process and the remaining fire-proof 
material, or at least a small part of it, removed by a separate process. Accordingly, the 
product yield by this method is very low, at 80%. ' 

Thus, the method of the prior art involves the separate and laborious processes of grinding 
and pulverisation and also a major decrease in product yield 

The present invention, which was made with the aim of solving the above problems, has the 
object of proposing a method of manufacturing silicic acid by which the fire-proof material is 


automatically separated and rd^ved from the silicic acid rod as it is fon^^and the product 
yield is improved. 

(Means by which the problems are solved) 

The present invention is a method of producing silicic acid in which the molten silicic acid 
rod, with fire-proof materials adhering to its superficial layer, is sprayed with cold water so 
that the superficial layer is cracked and then detached, thus removing fire-proof material 
from the silicic acid rod obtained. 
(Actions) 

When cold water is sprayed onto the surface of a silicic acid rod which has been drawn from 
a furnace and is still hot, the surface is rapidly cooled and multiple cracks are generated in the 
superficial layer. This cracked superficial layer then separates into discrete fragments, which 
spontaneously fall off Thus a consistent thickness of the superficial layer of the silicic acid 
rod is detached anc! the layer containing the fire-proof material is removed. The state of the 
cracking thus generated is determined by the rate at which the surface of the silicic acid rod is 
cooled and in order to generate excess cracking and remove the superficial layer efficiently, it 
is necessary to control appropriately the surface temperature of the silicic acid rod 
immediately before it is sprayed with cold water. 

Table 1 shows the results of an examination of the relationship between the surface 
temperature of the silicic acid rod immediately before it is sprayed with cold water and the 
rate of removal of fire-proof material. 


Table 1. Relationship between superficial layer removal rate and surface temperature 


Temperature ("C) | 

1350 

1400 

1450 

1500 

1600 1 

1700 

1750 

Removal rate (%) j 

80 

95 

100 

100 

100 1 

100 

100 


As is clear from the table, if cold water is sprayed onto the surface when it is at a 
temperature of 1 400^^0 or lower, there is inadequate cracking and the removal rate does not 
reach 100%. 

Therefore, the surface temperature of the silicic acid rod at which it is sprayed with cold 
water should be at least 1450°C. 

There is no particular necessity to establish an upper limit for the temperature but when the 
internal temperature of the fiimace is in the range 2000-2200°C, the temperature of the 
surface when it is first possible to spray it with. water is 1800°C and this is in effect the upper 


limit. It is possible to atijust th^pth of the cracking of the surface of th^icic acid rod 
directly by adjusting the surface temperature and it is thus possible to remove all 
contaminants by adjusting the thickness of the layer removed according to the depth of the 
adhered fire-proof materials. 
(Examples) 

Below the invention is described in greater detail through examples. 
Figure 1 is a cross-section of one embodiment of the equipment used to manufacture silicic 
acid rod by the method according to the invention. In Figure 1, 1 is a furnace constructed of 
zirconia bricks 2 used as fire-proof material in which silicic acid raw materials are heated by 
burner 3 to a high temperature to produce molten silicic acid 4. 5 is molten silicic acid rod 
formed from molten silicic acid 4 being drawn firom the fiimace and supported by belts 6 and 
7. 8 is a spray nozzle for cold water. 

Below is a description of a concrete example of the production of a silicic acid rod using the 
equipment structured in this way. 

Silica, quartz and other raw materials were placed in fiiraace 1 was heated by burner 3 to 
about 2000°C to produce molten silicic acid 4 and this molten silicic acid was drawn firom the 
bottom of the furnace, supported by belts 6 and 7 to form continuously a silicic acid rod 5, 
270 nmi in diameter. The surface temperature of this silicic acid rod 5 at the outlet of melting 
furnace 1, as measured using a radiation thermometer (not shown), was 1800°C. As shown in 
Figure 2, cold water was sprayed, at a continuous rate of 3 litres per minute, through spray 
nozzle 8 onto the surface of silicic acid rod 5 at a position immediately below the temperature 
measurement point. At the same time as this cold water was sprayed, multiple cracks 10 
were generated on the surface of silicic acid rod 5 and the superficial layer split into 
fragments and was detached. The thickness of the superficial layer thus removed was 3 mm 
and this thickness was almost completely consistent. There was absolutely no remainder of 
the adhered zirconia bricks 2 in the silicic acid rod 5 thus obtained. The silicic acid >*ield was 
96%. 

The temperature fall of the surface of the silicic acid rod 5 when it was sprayed with cold 
water should be in the range SC'C-ISO^C. If the fall in temperature is less than SO^'C, there is 
inadequate cracking and it is not possible to remove the entire surface. On the other hand, it 
is unnecessary for it to be greater than 1 50*^0. 

The fall in temperature is controlled by adjusting appropriately the surface temperature of 
the silicic acid rod 5 immediately before it is sprayed with cold water and the quantity of cold 
water used. It is necessary that the position of the cold water spray nozzle can be altered in 


order to adjust ajJpropHately tl^brface temperature of the silicic acid r<^ immediately 
before it is sprayed. 
(Effects of the invention) 

As is clear from the above description, when the method according to the invention is used, 
it is possible to remove to the thickness necessary a superficial layer of the silicic acid rod 
containing adhered fire-proof material and it is thus possible to achieve a major improvement 
in product yield. 

4.Simple Description of the Figures 

Figure 1 is a cross-section of one example of the equipment used for the method of 
producing silicic acid according to the invention. Figure 2 is an explanatory diagram 
showing cracking of the superficial layer of the silicic acid caused when it is sprayed with 
cold water. Figure 3 is a cross-section of equipment used in.the method of producing silicic 
acid of the prior ar?. 

1 ... melting furnace; 2 ... fire-proof material; 3 ... burner; 4 ... molten silicic acid; 5 ... 
silicic acid rod; 6, 7 ... belts; 8 ... cold water spray nozzle; 10 ... cracks; 1 1 ... cutter 
The same numbers are used for the same parts, or equivalent, in all figures. 


Fig. 2 Cold water 8 


8 Cold water 


® ^2: 4t 1^ 4^ ^ ( A) Ms - 288906 


C 01 S 23/12 E-79ia-4G ^ 

®^ m p362- 121371 

S Sa32(IS87) 5^203 


W *s 3^ 

i . s !^ o « 
* 5( L ^ >r -f ^ ^ !t 5 ilt < 


-5 i U X /V 2 AT ;^<^ If ^» ir nA^R 
» a c 3,?lflp » ^ * iJ" ^ -iS ^ * ^ * 


4 liiji « * i i * * ^ * 2 ^ ^ ® '"^ 
X « '4 « a c « :^ % W « 1. ^ -f o J« 



1350} u:aj U50 

15C0 

130C 

17CC j 

i;-50 


3: j 95 1 ICO 

ICO 

100 

10C| 

ICO 


c«a::in^. xs^aucer a^^^S'-?^ 
*=jsu?i^*cirafla)^5*»<^oo:cai.T 

v» a * o « a 4< ^1 a ^ «: * is o V ^ © r« 


5t T :t a 9! ^ 3= i; o V ^ -r a ?. T 4 . 

tC-. 3 i:;%a-i^09ff/ -'^■''^^>^• 


I i5 i5 iX O i ;X S 7 « If 3 S 7» S * J« a 3C 
w i .J 5 3i ^ • 



s 1 m 



